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Abstract 
Background: To determine relationship of   histamine-
induced asthma with obesity.  
Methods: Sixty healthy young subjects were included 
in the study. Histamine challenge test was given after 
obtaining consent. A definitive criterion of 13-15% 
decrease in FEV1 and 15-20% decrease in PEFR was 
outlined to term a histamine test positive, i.e., histamine-
induced asthma (HIA). Body mass index (BMI) was 
evaluated for each subject using the height and weight. 
Results were obtained after calculations and noting down 
the percentage fall in reference to the baseline value. An 
inter-group comparison was afterwards undertaken. 
Results: Mean age of the subjects included in our study 
was 19.69 ±0.15years and mean BMI calculated was 
23.50±2.10 kg/m2. The subjects were then categorized as 
those having normal BMI and those with high BMI 
(overweight category). A total of 18 subjects were HIA 
positive with 09 being normal and 09 overweight. Among 
the 42 HIA negative subjects, 25 were normal and 17 were 
overweight. After statistical analysis, p-value was 
observed to be morre than 0.05 (statistically insignificant). 
Conclusion: Relationship of obesity, with the 
development of an exacerbated attack of asthma or with 
the severity and termination of an attack of asthma, is not 
ascertained .  
Key Words: Histamine induced asthma, obesity, body 
mass index (BMI) 
 
Introduction 
     It has become a common ritual that we have started 
associating every disease with few of our attributes. 
Amongst these, obesity is the most common victim 
which incurs most of our accusations. This is the case 
with asthma as well but many contradicting researches 
have been brought forward creating a dubious 
situation. WHO estimates that 235 million people 
currently suffer from asthma around the world.2 
Asthma is the most common chronic disease among 
children and adults which follows them lifelong.3 
Asthma accounts for a major workload for clinicians in 
everyday routine, both in emergency and outpatient 
departments. 1-3 Asthma is a chronic respiratory 
disorder that is diagnosed mainly on clinical grounds 
and central to all definitions is the presence of 
symptoms of variable air flow obstruction such as 
wheeze, chest tightness, cough and most significantly, 
difficulty in breathing.4 Patho-physiologically, asthma 
is characterized by three attributes namely, hyper-
responsiveness, hyper-sensitivity & hyper-secretion in 
the lung airways.5  Studies found an association 
between asthma and its precipitating and relieving 
factors. Epidemiological studies have related asthma to 
genetic factors, environmental factors (tobacco, cold, 
pollens, smoke, allergens), dietary factors (peanuts and 
stimulants), exercise, respiratory infections, and even 
menstruation.6-,9 Besides these, obesity has also been 
found to be common in many patients with severe 
asthmatic exacerbations. It is confounding and many 
consider it to be contributory.10-14  This  study was 
conducted to relate an association of obesity with one 
of the important triggering factor of asthma i.e; 
histamine.15 Body mass index (BMI) is a scale that is 
used to estimate the body bulk of an individual by 
taking into consideration two attributes i.e. height and 
weight.16 Normal range falls between 18.5-24.99 kg/m2 
and if it becomes equal to or exceeds 25 kg/m2 then 
the person is said to be overweight.17 Keeping in view 
the multifarious array of hypotheses and efforts to 
check the veracity of these, this study was conducted 
to verify the association of obesity and histamine 
induced asthma (HIA) in young population as a mere 
co-incidence or a real contributory factor. 
 
Subjects and Methods 
     To determine the effect of obesity on HIA, 60 
medical students of Rawalpindi Medical College, of 
18-25 years age group, were selected. After taking 
medical history and performing physical examination, 
the healthy subjects were included in the study.BMI of 
each subject was calculated by using the formula: 
BMI=weight in kg/height in meter2.Histamine 
challenge was given by inhalation of different 
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dilutions of histamine acid phosphate, starting with 
1mg/ml and then progressing to 2, 4 and 8mg/dl. 
Each dose was given for 2 minutes duration using 
Boreal nebulizer with closed nostrils. Pulmonary 
function tests were performed with a vitalograph 
compact spirometer at 30-90 seconds with each 
increasing dose till a positive response was obtained. 
A 13-15% decrease in FEV1 or a 15-20% decrease in 
PEFR was considered sufficient for histamine 
challenge test to be positive.18 The formula: Percentage 
fall = baseline value minus lowest value after 
histamine challenge multiplied by 100 / base line 
value, was used to find out  the decrease in FEV1 and 
PEFR in response to histamine challenge. 
 
Results 
    The range of BMI was 19.4-28.4 kg/m2 with a mean 
value of 23.5±2.10kg/m2 (Table 1).The individuals 
were classified as normal and overweight depending 
upon their BMI. Those having a BMI of 18.5-24.99 
kg/m2 were grouped as normal while those having 
BMI greater than or equal to 25kg/m2 were labeled as 
overweight. Following this classification 43.33% 
subjects were overweight whereas 34 (56.67%) were 
classified as normal (Table 2). After the histamine 
challenge, a total of 18 individuals showed a positive 
exercise challenge test according to the criteria 
described earlier. Among these 18 HIA positive 
subjects, 09 were having normal BMI whereas 09 were 
having high BMI. Rest of the subjects were unable to 
fulfill the criteria set for HIA, hence they were labeled 
as HIA negative (Table 3).  
 
Table 1: Age and BMI of the subjects  
PParameters Range Mean ±SD 
Age (years) 18-25 19.69±0.15 
BMI (kg/m2) 19.4-28.4 23.5±2.10 
 
Table 2: Percentage population table 




High* 26 43.33 
Normal † 34 56.67 
*High BMI refers to  ≥ 25 kg/m2:†normal range is considered 
from 18.50-24.99 kg/m2 
 
Table 3: 2x2 table for HIA and BMI 
BMI Normal 
(18.5-24.99) 
High (≥25) Total 
HIA Positive 09 09 18 
HIA Negative 25 17 42 
Total 34 26 60 
By chi square test: 2 = 0.465;Degree of freedom= 1;p-value 
= 0.495;This is > 0.05, hence not significant. 
Discussion 
     Histamine is an important protein in the body 
released mainly by the mast cells and basophils that 
plays central role in many allergic reactions.18 The 
importance of histamine in triggering asthma has been 
further strengthened in the recent years by the 
discovery of H4 receptors in the airways.19 Asthma is a 
well known disease of children and adults specially in 
the developing countries. Much focus has been 
diverted over the years on relating asthma with 
obesity. In this pursuit many studies have been 
conducted over the globe but no consensus could be 
achieved on whether BMI has any role to play in 
governing the natural history of asthma or not. 
Majority of the studies have shown a positive 
relationship between asthma and obesity, therefore 
directing the  physicians to focus on weight loss as 
well for their young patients in addition to prescribing 
medicines. As histamine is one of the agents that can 
trigger severe asthma, this study was designed to 
develop a link between BMI and histamine induced 
asthma under strictly controlled environment as per 
American Heart Association guidelines keeping in 
view the safety of our subjects.20  By carefully 
recording and repeated analyses we failed to nullify 
the fact that BMI has any effect on histamine induced 
asthma.  
     Obese people are diagnosed more often as a case of 
asthma including early shortness of breath on exertion 
as compared to non obese patients.21 Many other 
confounding factors may also be responsible for 
association of obesity with asthma such as eating more 
of the histamine containing foods e.g. bananas that not 
only predispose a person to obesity but will also 
render his airways hyper-constricted and hyper-
secretory. Another explanation of the contradictory 
results of other studies can be justified by the fact that 
a person gets obese by staying indoors and confined to 
a sedentary lifestyle that exposes him more to the 
indoor allergens whether in office or at home as 
compared to the persons having an active lifestyle and 
therefore this may be responsible for the indirect 
linkage of obesity with asthma. However, it is not 
known yet whether obese children are predisposed to 
asthma or whether asthmatic children are predisposed 
to obesity, or whether there is some combination of 
genetic, environmental, and iatrogenic factors 
responsible for the association.22  





Careful recording and repeated analyses of results 
were not affirmative in finding an association between 
BMI and histamine induced asthma. 
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